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Abstract of Japanese Laid-Open Publication No, 52-144185 

An Intravenous liquid pumping system for use with a source 
of Intravenous liquid to be supplied to a patient , comprising 
a controller and a pump for use in the controller, the controller 
having a sealed chamber, a part of which is covered with a 
flexible membrane , further comprising a plunger mounted so as 
to be able to move into and out of the chamber between Innermost 
and outermost positions, a liquid filling said sealed chamber 
whereby said plunger is moved into and out of the liquid so as 
to extend and retract the membrane, and a motive device for 
moving said plunger, said pump having a pump body with a pump 
chamber therein # a part of which is covered with a flexible 
membrane, said pump body having outlet and inlet ports formed, 
further comprising an outlet valve and an inlet valve for 
controlling liquid flow through the outlet port and the inlet 
port, a member for connecting the inlet port to the source of 
liquid, a member for connecting the outlet port to the patient, 
and a member for positioning the pump so that the flexible 
membrane carried by the pump is in Intimate contact with the CD 
flexible membrane of the sealed chamber of the controller (J) 
whereby as the plunger is moved, Intravenous liquid is forced ^ 
to flow through said pump by conjoint movement of said ^ 
membranes . 



A general object of the present invention is to provide 
an Intravenous liquid pumping system and method which includes 
a controller and a disposable pump and which can precisely and ^ 
independent of nominal pressure variations meter Intravenous "U 
liquid to be supplied to the patient. 
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^ m m 2 .2 7L8520 ei^j^-r* 
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HtmlflOaS^2 3 6 tr-«L« *rA2 3 7!CXO 

till^ nt^^». a- * ^ a 2 3 7 © ± igffl tt H 
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>f ^ ? 7 A 2 4 I t)i^^f)nt^i. /* V 7° &| 
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2 3 9 &CX 2 4 3 t^5n-60') v^^ffl^t 
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4 6 © US □ SB 2 4 7 ©«^fi|BJC«:-0©/Jv5*^ 

□ §15 2 4 8 & V 2 4 9 t)5.t^f>rLt^t» # tft * 
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l/^ & f 4 .* * 2 3 8 tife^TH I Ji^^il'T 

2 4 7 i t^s&s^feft-rfe**?* 
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— O © # « j§ fib 2 5 0 f& «S 2 4 2 M o ;fc ft? 
MF * 62 & # 1 7 3 ^*j}y)Ofrti C<!rK:x !J^^Hr 

y * * © ft m till *c *± # a? © f - ^ 5 ^ # s n- ^ «. 

& #m 2 26 ^^2 27VCil v ^^2 26*# 

f$2 2 6 ^^Lr>aj?ffl/OT^^P3tas^3Z±i?^ 
^2 5 i c^^ia&^m^^^^)^ 1 ^:^^^^: 
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5 3 ^iK^^nt^i. »^ ia»»fe*>^& x 
u a 2 5 io»4ttniij«4iia*2 s i©i«6 
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(DtetoU,* - 2 7 3©-*gJg(j£^ L% 
£&;&ftftfK:4£o 0 < * o^^f * 2 7 4 t 

7 W - A 6 2]C^^^^^^ affl 2 7 6 
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*y- y 7- . * - * 7 2*ffififl + *fc**Cffil/>&1! 

^ 13 & K ;* n. T * a 

^^©Mo^^^^^-y^^^^^^^a 8 , 

* . tt 3* X» ^ T « «f ft ffi 4; iu m 6 3 c © ± 
UtolCffll«4cttfTii|#0/0>2 8 

*■» 8 » T* J iffiICi ^' T ft >6 * © 

"^*i>^ ^.^^/^^^^©^©^pj^o^^i^* 

~ FSr^-To <W^-4d:> ^ ? > 7* HB «f 2 a l t \s '* 
- ; T - A 2 7 3 tf-f;a*»a<&Ctf s 

x -f y + 2 7 ^«rt«nTi-iK*u 9 ^ ^ 
e. © & £ # ^ 1 2 io»-(c j;^t^t?« u i« 

4 ^> ^/^t^'Ct-xe 1 © * rfi © ± 

t<i*jO-t & ftTv»* fl '* v t 'J - A -re ^ pa 
^^-^^-^rctt^iitt© / / <?^^)-©^j^di 

( i^^'^r) ##ttbftTt/»* 0 * ^ a. - 2 9 
l(Cttro©)fc2 9 2AO'2 9 3 ^ ^ »t b tl X 
X . it 2 9 2 <t '* y f U — ^" lift ^ X *i A 14 ^ MS T 
^ * t i S: ^ L % l rt/*y t y - on)^ 
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&TK % v rttilto ft* &o? <g til 

##tt^8 8*C£fifcL**->\8 4 A □ « f* A 

Tfc <t -f * e M K s AQf a-y 8 4^/9 

* ^ a * BftT*ta^#/?rcujtfL*#E##tfi 

m & * $ 9. it * <h no « tc -e * « itr^^^ffl 

2 T ^ ^ - ^ 8 9*««lL^i^^o * 4 ^ & 
at 8 2 O * 4 ^ a* A/ © £ it ft 8 l *C#At-6„ 
ffi □ # & 8 «#adoiu#4J: 5#vt°8 
7 fl: (8 :f £ 0 ^ 7 > / 4 U^^fetifti # 
> 7° A^3»HUf, #f < L t , « # 

tt^^AB 9 0^iiK«rr^^^li» z o ? 
^> t« mtevl&K i a 4 * t _h 

# tfiS # 2 8 4 .* «! 0 S t % fit # 
lia#ti2 1 8(CflEAL&^Tj£#2 8 1 £ rf& O t * 

>^°^2 i 6 vctft AT 4 o tf: ^ t«* W;&j& 2 2 0 

(C A J * ft Hi 2 Mt^lr^glS^E 8 

+ &*'&*.&tiLHK&WLX? 7 > 7* £V # * 7* 

* tii & tSL & K M ftL % ? ? ^ * ft * 4 * T 2 T 4, 
© f* *ft t"« — 8 7 8i«#t4, 

A 2 4 I ttM^^Hi Ltl^ > 7° 8 7 

fc #^r&^#©rtsfcttt&24£7t*&#K: ^^f -t 

y v a x*±« 2 4 lttftrfftflm^ffc-c^-f ^7 

7 ^XttfC^ 2 7 1 i i # L , & K ■ > 7° 8 7 *f 
^7^7°g(S^-2 6 IK J:t3tJ:2ffCJfE^4i 
m 2 4 1 £ m 2 7 1 iO H)OiS«tt^^.«U^^e 

^fl'jrcrsjtftijfLtflS*^ i^a<{2 4i&o'2 7 i 

*C % ^ SB 2 4 2 & 2 5 0 »C I^-C Jtt©«| « 4 

^ tfleffl + A. 

J # 2 4 1 &(/ 2 7 l^i^KfeHa^L^ 

b Tt 7t £ § U , 2f ;fa L 1 9 8 O 1 9 ' 4 «: 4? v 
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ML ft ft > 7 ?7* * . * y - 4 1 AC/KT//^ . 

77 7- K:^^^nrt:^*^iJifi^-c, ^ r & 
ie©s*fi**tfif74feft.*±ii£.c*c, ? ? > ? * 

/^77A 2 4 ltt^|5lifC<f8lU, J* © - 
# © 9 *C 4 6 0 

> 7* * 7^Jijev7 0 jai^^t«4 6 © ft Stf K # j? 

± *K© I 9K##Kte#T?tiK3ni£^tf«T& 

A « *.© > 7* Z 1 * * 7*&'g& l 8 8 ft # 
A L i ^ 7 VT 4 ^^ 2 6 1 4 3g J I^K^it^t 

tiLtitfr bm / i^rc*ist^:ftetfK#*&<s-£ttfr 

7* 8 7 © J; # |ft # i 9 8©rtH0rci&:r7b*t7t8!a 

* * 4 8 i 4 Q tI^T^£>'t^ft|# j 8 8 
A.tf 2 8 4 © * ^ A 2 8 7©i<'±^l4^t^ 
A#«tt©r-f*^ 2 8 8 £ * * . # ft L 1 

9 8M i 9 4frfitfsi5LT:> cnbOiaD^^W 

#2 8 8 A 2 8 4frj£?fr4#jggfC*.^-trt#& 
2 2 8 & 2 2 Tft^Ltl^ia^il^^lKtfE 

tfUW*1**8i|atLTf^frt*tfB«6^Ht*. n JL ft , 

* 4 * a, i o 8flraafifcsiyie.Lt, £ ii o & * 

14 5E -f n tt .i ^. ##itf*&feL7t# 

•C % #*&;i«fl:tfta3f# ; &2 8 I ?C ift £ ■* & . n 
A.fts ^&&*#tLX&1£VC200<x:<Dmtii% 

0 £?ceK:Lt^iJ#^M^(C^^^a 0 0apO«tff 

HtAiUtU, «r -f * * 2 
8 2Srjygj©Lt^S*ea:^-t^ 0 * 4 v + 

2 8 6 itt?LtliK©X 5^4?^7°*^iit/i$^: 
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2> f + 7 h 7 7»!f ^^^K^Obn^^^^ 
fl£ T (Hi 46 -f 0 

±K :4S 7t i 5 vt k '/-t 7 i- 7 7 o isifi rc j; D , 
aft # * ^ .A o' ^ •* h > • ii a. 8 2 inns 3 e> n 

^ ^^^t 4 9 9 # 77 A 

8 1 © - |sl Is # K £ *£ M If *X 1 0 l^b'^i^tf 
l3«*F<rt % a-^, T-M 0 8fC^^U# 

- /w . -« r ij > i o a»ik>^ h> . a j. 

Vtik&ZM&LXnLftzWwz i 7 K #E A 3 -kt , 

<X ^ t *l tti 2 VZ 7 £&"2X Vfa$lfCMtLmQWtt 

A 8 8<^ftf#rc&tf7tft^*#Tu-ctoa?-*-- 

^8 9 (fCpfEA L?ti^^^*&5 n-6 c J; K iK ^ 7t 
X $ k: % e * h y i e l €> ft & * MM r * c t K 

ft & y r & b& & ■£ ti Z> jl SK^&^^Sii 

Jb >ffi © X 5 K 4 itfJ ^ t* ft T ig ffi :f * # f- tu| # 
(a* tf& j* IF # & 2 8 lOiwiFK^^t^r^A 

/7r *e #| , 31 ft K # 

TOfiitt '/-Y ^ ^ - i 5 l (O f t 0 f£ lsH£ X 
5t#«ii, : y-Yy ^ - i 5 id: / * o moo & & 
fcfcL-t^^o t o «| iid ^ tt » :>t 4 £ # i& ** 3 n 

^^ttf^^iitBt^^ato^^o-c, t£ £ ti: ft i» x>> 

W & & * f * 7 . *r - * 7 2 '4 A 1 9 ^» ^ f 
^ t° 3 -er * <z> t % jt« iftm & MX m U -y ^ ? b & 
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£i33rL7tfiB&*«**'K 1 2 HJCJt^tttW 1 2 

1 i^^^Tl ffl 7 - a l I 6 (C ttdS^ilJtVtt 1 

itKfc^btix, £n * wkxnm'm r - * ia 

a — jv . T — *b£i>Kfo#}~jr& 0 * — * . T — 
^ * *4 & T ~ A 1 2 6 K *g # * fit *a 1 1 8 (£ X 
0-t» ^iBOT-Att^lfflT-^ 1 l 6 A p - a, . 
T-a 1 0 8 £ £%rc5*i£^j*o«?HrP?:a*co-C» 
fcf * h ^ . * A 8 iHJ^te^K h f 1 0 1 

fit tt n l 7 8©3j-*CfiELtT*»cff UTtf 

;* h v l 6 l&TjjKM^X&tf 1 8 fltCAi 

t > Mft 1 8 7(l5aitfJatl^^UW5itMJc^f±iici£[ 
*t btlX x & / 0 liSi K ?F :f X 9 K fifc 1 7 U^' 

2 4 1 4 T ^ lg I"! ^ ^> o 3fe 1 7 I AO' 2 4 1 

oT^Hraicx^t, ^ ^ 7° ^ 2 l 60^g*jOtt 
ff^^Lto$n.-6 0 ifuai$^«:mwL^9l 2 9 6 
-c?j<:fX5rcjfi#2 nsrjij), ^^r?L^2 2 

0 *±rpjercfltn-C#i#;Er2 8 ai^fi 2 2 7 <t 

& z <o il $ Kfex $> & t * x % % m *> f$ 

m*SMif±-fex $> * 0 tte^, Tl«l!ili»lttft 
iSl aiJCXotigiBllflliftA. x h v 1 6 

lid:, tffci 7 9Kjto-c^i?tT4i^K:rXJi^K: 

S^^itt^i^-^ . ^7 y . D — a, 1 0 
64:i?xh> .77A8 2 t & & S tiiirt & m $ Z 

<?0k:^^o )tr^^©ue>r8 70 

^X5tc % h> M l^R»f7fitfl»t« 

t A i>K % ^fttS^o^i 7 1^0^24 

1 1 8 6©rtaSO«^ 1 8 7 <D& to & # M 3> L % 
ttt(C#*C3-Cm//ia^^-tX^^Jlgl7 
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#T#8t*o Uli 7 l frc itat » u % to 

u # «i # 2 & & # # & 8 2 7 rc*tL-cgfl«*tt«rc 

^iti, jfcK % ^ - 7» 8 4ij60tAP«tt 

A Q # ffll # 2 8 4©#i)fl*«J#±;frK*lffl**o 
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*^t#in 8^ftigL-CP3t»^lHI«i2 i -8 K 

fttt2 8 itfto-c^>'^M2 i e et & A £ ft * 0 

* l e l OKA^iSP D flSt^c # v 
^£rtrcAc?7t&#*«#8KE##W:, if * h > l 
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\ > i e i©&T#?j#$k:* i 

ti* ft * *f <& # 1 0 KDil^SS L T 01 # # J* « 
t ©* fl^ ft * # IC # A. fe ft * * -T & * > 

(Ct»3nt^«*At«*Lt» a * * * * u " 

h m& Kn*i *««3^** b ft* • 
ia##©&3ft£<!:**ftrci*ifc3ftT; tf^h 

j/ . aA8 2#i*fcll|£U*Ctf>' 1 4 1 tf* ^ « 

w: ia fiu # i s 8 a t * * + * * $#»L-c**a* 

* # # 13 ft X 9 (ft-^&H***® 

« £ ft tt % i*f«iM< tfi.C»C^M^ 
At 8 « re* L^#K«»«^^*« < t^fCiD, 
**&fciKfc-**£:<b#-C$*„ *r L ^ A/ *>* 1* a> 

^Uii^, ±£©*attftaam< * * / / 
« ^9a$#rcifi#3ft-t^* x $ ic % « T £ ft # 

-C % * <* ft * <, ^/(^oKS^SHiRD^^^, 
H»a l 7 8 * y > i e i*<H»"5^*«c^^ 
4 ft * © T > 1 8 8 a ttiE «'* 

tit K & £ » * SJ & A * 4 7f 2 8 645fcr r * 
7j -c r * > j Ktn«» ft * ft * * © 

■dp m # it 3 *t h C t & X * o 
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g.vc i ± ge © ftr 

fcffi^r^»»*&*&£3-*&*:£%"Ce<&. ft' 
*t4>4>i£^ilT f 8ijwl^lt2 2 <5 , /Jf» 

til * tt a 7#£rca^7t**'d , #K*&#C 

s ft h sj *g & ©• $> ^ # > t° a 7 © a gii & n a *c * 
^ /t « #c r * % fcr » i 7 8 w; / 7 > ^ - l fl 1 

y - J* 1 0 8^tf ^ h > . *^^{i£tfb L & 7 - * 
KlZ&iZtiX^±e* 1 4 1 <!:«[«: « «|S ^ 1 8.8 a 

til A. tt • « # # *t?tf*-/10^ 
4 Sfctf^l/'fl 7 © *J * n>fflWK&L\s>1t*~tl/C 

^r4^^ec^^c« ^S^i^Jt^o COX 
«#i8 t 4 i'i ^lc» MffiKE^ai 2 l^^/c*?^r, 
JB A T — A i 1 6<tB-^.T-Al08iOM 
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* ^ >r y ^ 1 8 8 Ktt lx±%k&*>-$* » « tf 

« 1 8 7 <t ©iifl-C«Jtt.«'<A*'ff 4 -C«« jt « 
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-^s T $ A o ^ $6 ^ X A-Sc iS <d » #f © ^3 fiP © H ES 

^w: xo-c«^fij»#^ + * - ^ ^?© ± re wit t> 
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l e i©fj«.*wifflL-c v ** h © # I « fc ' 
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K 1D» **t>l*l<Z>'fj&&'$Zm&LX > 

ttl**©«tv-<:**rci«|«|-^*^«f^4^i: |K 
fl, e l t»##ttf Kft^tti.K 

X D I 8 8 x>* b v 8 7 H^tt 
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dfcOrf^/itf^jitAci^t j*. 4 i 

fC«t*i!i LT-iCAfe, * v ^ 8 7 © 
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#£tt*>-^rci!fi*A^b;ft.<2>fc<ffi*giS&, « 
A « *T * * h >«rl4Ty/«i«i 4 s'(Cf!tt 

S *l T V> * . ±(C%izR-<7ti^^, ^ ^ *B & & 

it. 4 6ii«|*ikit©*Aift«*A*4ftjftiTv»£. 
^^H.lttJ«OHB 4 l A 0= 1 7 

> 16 1 #C X ^ T * * h > & © g 1 8 6 © ft $ 
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